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Effect of Manure and of Phosphorus 
Fe'rtilizer on the Yield and Composition 
of Alfalfa Hay 
2 .5 
w 
a:: 
u 
-( 
a:: 
w 
a.. 2 .0 
if) 
z 
o 
l-
I 
<9 1.5 
z 
l-
I-
:::> 
~ ", 1.0 
\J 
lL. 
o 
o 
...J 
W 
>-
D. W. PITTMAN 
~. 
.. 
-. " 
. . 
e. 
·10 ,30 .40 50 
J 
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F ig. I - Relationship between yield and phosp horus content of alfalfa hay (second crop, 
1932) , on plats with different manurial treatments. 
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INTRODUCTION 
It has frequently been observed by practical stockmen that alfalfa hay 
produced on poor unproductive land has a much lower fee~ing value than 
hay produced on good productive land. Some have also observed that by 
the use of a supplemental feed rich in phosphorus (such as steamed bone-
meal), the feeding value of this poor quality alfalfa hay may be improved, 
indicating that phosphorus deficiency is at least one cause of its low feeding 
value. 
Several investigators have analyzed samples of alfalfa hay from different 
sources - or produced with different fertilizer treatments and have found 
rather- appreciable diff~rences in the phosphorus content of the different 
samples. Ames and Boltz (1912) 3, working at the Ohio Experiment Station, 
carried on one of the most extensive investigations of this ldnd in the coun-
try. They found their samples to vary from 0.214 per cent phosphorus when 
unfertilized to as much as 0.297 per cent when fertilized with phosphate 
alone. They also found so close an agreement between the phosphate con-
tent of the alfalfa hay and the yield that they say: "The results obtained 
for phosphorus show that the composition of the plant reflects with consid-
erable exactness the supply of available phosphorus." A recent experiment 
conducted by Burke et a!. (1933)4 at the Montana Station shows a similar 
relationship. 
-A few preliminary analyses at the Utah Experiment Station having 
shown much wider differences than these, it was deemed advisable to investi-
gate this matter further lest we might be overlooking or failing to em-
phasize a point in the feeding value of our hay which is of more importance 
than we had realized. 
Acknowledgments: The chemical analyses reported in this publication were made by Mr. 
Lowell Woodward, a student assistant in the Agronomy Department. The various samples of 
fertilized and unfertilized hay with their yield data reported in Tables 10 and 11 were supplied 
by ~essrs. I. D. Zobell, B. F. Hulme, J. W. Carlson, and G. Q. Bateman, farm superintendents, 
and by Mr. Walter F. Smith, County Agricultural Agent of Washington County. Grateful 
acknowledgment is made of all this necessary aid. 
lContribution from Department of Agronomy, Utah Agricultural Experiment Station. 
IAssociate Agronomist (in charge of Fertilizer Investigations). 
S"Nitrogen and Mineral Constituents of the Alfalfa Plant." By J. W. Ames and G. E. 
Boltz. Ohio Agr. Exp. Sta. BuI. 247. 1912. 
'''Experiments with Phosphate Fertilizers on Montana Soils." By E. Burke, I . J. Nygard, 
and W. M. Martin. Mont. Agr. Exp. Sta. BuI. 280. 1933. 
Publication authorized by Director, December 22, 1933. 
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EXPERIMENTS WITH ALFALFA AT NORTH LOGAN 
There was available at the Greenville Experiment Farm at North Logan 
a series of adjoining plats of new alfalfa following corn and fallow on land 
which for 21 years previonsly had received different irrigation and manur-
ing treatments and was quite obviously of different productivity. There 
was also available alfalfa from fertilizer experiments at North Logan and at 
other points in the state with which to check the North Logan results. 
There was thus presented a rather unusual opportunity to study the effect 
of soil productivity and of previous soil management on the phosphorus 
content of alfalfa hay which latter seemed to very more under our climate 
and soil conditions than had been realized. 
The soil of the Greenville Experiment Farm, where most of the samples 
were secured, is a deep uniform loam, is unusually high in lime (about 42'% 
calcium and magnesium carbonate), is slightly basic in reaction (pH 7.5), 
and is relatively rich in total phosphorus (about 0.35'0/0 P20 3 by strong acid 
digestion); however, it is rather low in available phosphorus, as is shown 
by analysis and by a marked response of sugar-beets and alfalfa to phos-
phorus fertilizer. 
It seems that on this soil barnyard manure has the effect of making 
available the phosphorus which is already present in considerable abundance. 
This is shown not only by chemical analysis of the soil, which frequently 
shows a greater increase in the available phosphorus in the soil after a good 
manuring than after the addition of phosphate fertilizer, but also by the 
marked increase in yield produced by manuring sugar-beets and alfalfa 
which are two of our most responsive crops to phosphorus. It is possible 
that this relationship would not apply so well to a soil with a lower content 
of total phosphorus. 
The alfalfa on the Greenville Farm was grown with an abundance of 
clear irrigation water and after the first year was harvested in three cut-
tings per year. Because of previous long-continued use of a cultivated crop, 
the land was free from weeds and in good physical condition. The alfalfa 
reported in Tables 1 to 6, inclusive, was seeded broadcast without a nurse 
crop on April 15, 1932, at the rate of 10 pounds to the acre; the first crop 
was harvested on August 1, 1932, at the time of the harvesting of the second 
crop of old alfalfa. The second cutting of 1932 was harvested at the time 
of cutting the third crop of old alfalfa. No manure or fertilizer was applied 
to any of these plats during the years of this experiment and the irrigation 
was as uniform as possible. 
The previous treatment of the 72 plats, which constitute the major por-
tion of this experiment, was as follows: 36 had been in corn continuously 
for 21 years and 36 had been bare-fallowed continuously for 21 years. Of 
each of these series, 12 plats had received no manure at all, 12 had received 
a light manuring of 5 tons of moderately well-rotted, mixed horse and cow 
manure applied and plowed under each fall, and 12 had received a moderately 
heavy application of 15 tons of similar manure plowed under each fall for 21 
years. Of each of these groups of 12 plats, two had received no irrigation 
water and two each had received 5, 10, 20, 30, and 40 inches of irrigation 
water per year for 21 years. 
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Table 1. Yield, and phos'phorus content of alfalfa hay on plats that for 21 
years p·revious,ly h a d r eceiv ed diffe r ent amounts of m a n Uir e and irri-
gation w a t e r (Gree n v ille F a rm-North Loga n)_ 
Previous 11 1932, 1st Crop 1 1932, 2d Crop 11933, 1st Crop I 1933, 2d Crop 
Crop 1 ManurE I lrti~~a· 11 ~i:id I PH:; 1 ~~d 1 ta~n I ~i:id I ~a~ (in) (tons) ( % ) (tons) ( % ) (tons ) ( % ) I Acre- I P - in yield Hay (tons ) ( % ) 
I 
I 
.293 Corn N<!~e 0 1.78 .301 1.69 .394 2.78 .278 2.52 6 1.74 .334 1.58 .390 2.76 . . . 2.42 .307 
.. .. 10 1.48 .265 1.16 .299 1.65 1.72 .248 
" 
.. 20 1.29 .240 1.02 .268 1.38 .226 1.58 .246 
.. 
" 30 1.42 .272 1.10 .292 1.64 .. . 1.72 .245 
.. .. 40 1.56 .293 1.36 .327 2.10 .22.7 2.00 .276 
I l AVeragel/1.54 ! .284 ! 1.32 ! .328 ! 2.05 I .244 ! 1.99 ! .269 
6 Tons 0 2.45 .394 2.04 .460 3.98 I .377 2.84 .410 6 2.50 .396 1.98 .453 4.10 . . . 2.58 .407 
.. 10 2.42 .382 2.14 .454 3.77 
I 
. . . 2.75 .374 
.. 20 2.47 .392 2.16 .462 3.82 .327 2.79 .391 
" 30 2.38 .376 1.90 .450 3.96 . . . 2.61 .350 
.. 40 1.90 .386 2.09 .442 4.16 .330 2.80 .385 
1 AVeragel/ 2.35 I .388 I 2.05 I .454 I 3.96 I .345 I 2.73 I .386 
116 ,£ons \ 
I I 
0 2.70 .506 2.40 .477 4.30 .450 3.02 .503 
5 2.64 .512 2.34 .533 4.25 .. . 2.95 .512 
.. 10 2.65 .511 2.34 .516 3.82 ... 2.98 .480 
.. 20 2.67 .482 2.35 .522 4.15 .503 2.90 .482 
" 30 2.42 .502 2.36 .534 3.96 2.72 .466 
.. 40 2.52 .484 2.34 .546 4.00 .483 2.95 .498 
I 
l Average I I 2.60 I .500 I 2.36 .521 I 4.08 I .479 ! 2.92 I .490 
Fa.~low I I N<!~e 0 1.47 .312 1.51 .385 3.21 .298 2.36 .319 6 1.56 .310 1.56 .384 '8.24 . . , 2.22 .302 
.. .. 10 1.46 .290 1.44 .342 2.55 2.29 .296 ... 
.. 
" 20 1.36 .273 1.44 .347 2.66 .226 2.29 .276 
.. .. 30 1.31 .288 1.36 .348 2.68 2.40 .286 . .. 
.. .. 40 1.47 _288 1.54 .362 2.87 I .291 I 2.75 I .302 
l Average I I 1.44 .294 I 1.48 I .361 I 2.87 ! .272 ! 2.38 I .297 
\ 
I 
6 Tons 0 2.13 .368 1.94 .435 I 4.03 .400 2.40 .376 
5 2.00 .399 2.11 .437 4.35 . .. 2.55 .377 
.. 10 2.02 .380 2.10 .427 3.90 2.30 .390 .. . 
" 20 2.18 .393 2.20 .472 3.70 .456 2.72 .412 
.. 30 2.10 .346 2.10 .468 3.70 2.38 .378 . .. 
.. 40 2.18 .392 2.16 .465 4.03 .365 2.60 .397 
I 
! AVerage!! 2.10 I .380 I 2.10 I .451 I 3.95 .407 I 2.49 I .388 
I I 
I 15 Tons 0 2.73 .481 f 2.44 .486 4.28 .487 2.96 .478 
.. 
5 2.60 .452 2.42 .495 4.50 . .. 3.02 .475 
10 2.40 .481 
! 
2.20 
I 
.509 3.95 . .. 2.35 .454 
.. 20 2.43 .488 2.25 .530 3.70 .528 3.00 .471 
.. 30 2.18 .493 2.30 .546 4.00 2.70 .468 . .. 
.. 40 2.60 .476 I 2.42 .531 4.22 I .505 2.71 .482 
\ Average I I 2.49 I .478 I 2.34 I .516 I 4.11 I .507 ! 2.79 ! .471 
Correlation-Yield to PercentaJre Phosphorus in the Hay 
<+ .87 + .02) <+ .95 + .01) <+ .88 + .05) <+ .74 + .05) 
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Samples of hay were taken from each plat at time of harvesting, care-
fully dried in bags to preserve all the leaves and ground and analyzed for 
phosphorus content. Analyses were made by the official volumetric method 
with only one slight modification. Instead of washing the precipitate of 
ammonium-phospho-molybdate and molybdic acid with unadjusted ammonium 
nitrate solution until the washings were neutral to methyl orange, the 
washing solution was brought to exactly pH 7 by La Motte's duplex indicator 
and the washing continued till the washings were pH 7 by the same indicator. 
This gave uniform results comparable with the official method and some-
times avoided excessive washing. It was observed that the excess acid was 
removed much more readily if the filters were allowed to run completely 
empty each time, before more washing solution was added. All analyses 
were made in duplicate and repeated if necessary to secure good agreement. 
Many of these analyses are higher than the figures usually given for the 
content of elemental phosphorus in alfalfa hay, but a careful check against 
solutions of chemically pure reagents showed these analyses to be correct. 
It seems that the conditions at the Greenville Experiment Farm are particu-
larly favorable for producing a large yield of alfalfa of a high phosphorus 
content. 
The results of the major North Logan experiment are given in Table 1 
which shows the yield and phosphorus content of each crop of alfalfa with 
each combination of previous treatments. Each figure represents an aver-
age of two similarly treated plats. For convenience in scanning, the results 
are summarized in Tables 2 to 5, inclusive. 
Table 2. Average total yield of alfalfa hay on plats which for 21 years previ-
ous'ly had received different amounts of manure and irrigation water (Greenville Farm-North Logan). 
P . I' t' Inches I Avg. revlOUS rrIga IOn 
o I 5 I 10 I 20 I 30 I 40 
1932-New Seeded Alfalfa (total yield-tons per acre)l 
No manure 3.24 3.22 2.77 2.65 2.59 2.92 2.88 
5 tons manure 4.47 4.30 4.34 4.51 4.24 4.08 4.32 
15 tons manure 5.19 5.00 4.80 4.85 4.64 5.00 4.91 
Average 14.30 14.1713.9713.9713.8214.00 14.04 
1933-1-year-old Alfalfa (total yield-tons per acre)2 
I 
No manure 7.70 7.38 5.74 5.51 5.91 6.52 6.46 
5 tons manure 9.17 9.26 8.37 8.94 8.43 9.04 8.87 
15 tons manure 10.07 10.11 9.13 9.62 9.08 9.55 9.59 
Average 18.9818.9217.7518.0217.81 18.3718.31 
lSmallest significant d.i!f.r.nc~% = ± .17 for avera",. fia'Ur .. 
JSmallest lIignificant difference-6% = ± .60 for avera",e figure. 
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It can readily be seen that neither the yield nor phosphorus content of the 
alfalfa was influenced to any appreciable extent by either the previous 
cropping or by previous irrigation treatments but that the previous manur-
ing has markedly increased both the yield and the phosphorus content of 
the hay. The heavier manuring has increased the phosphorus content of the 
hay by an average of about 60 per cent, while the yields were also increased 
by about 70 and 50 per cent, respectively, the first year and by about 50 
and 40 per cent, respectively, the second year. These results are so out-
standing and so consistent5 throughout the experiment as to leave no doubt 
as to the value of the manure for either the increased yield or improved 
feeding value. 
Table 3. Average phos'Phorus content (% P) of alfalfa hay on plats which for 
21 years previously had rece'ived different amounts of manure and' 
irrigation water (Greenville Farm).l 
Previous Irrigation ______ ~----~----~In--ch-e-s~--__ ~------I Avg. 
o 5 10 20 30 40 
With no manure 0.338 I 0.338 0.290 0.275 0.289 0.308 0.306 With 5 tons manure 0.403 0.410 0.401 0.420 0.395 0.409 0.406 
With 15 tons manure 0.489 
1 
0.497 0.49..2 0.496 0.501 0.503 0.496 
I 
Average 1 0.410 1 0.415 1 0.394 1 0.397 1 0.39& 1 0.407 1 0.403 
lSmallest significant diff~rence--5% = ± 0.020 for average figure. 
Table 4 shows that there was no significant difference. in either the 
yield or phosphorus content on the plats that had previously been in corn 
and those that had been continuously fallowed. 
Table 4. Average yield and phosphorus content of alfalfa hay on plats which 
for 21 years previously had been in <:ontinuous' COlrn and in continuous 
bare fallow (Greenville Farm). ' 
Previous Crop Acre-Yield Hay I Phosphorus in (tons) Hay (%) 
Continuous fallow 6.14 0,.404 
Continuous corn 6.21 0.402 
Table 5 shows the average available phosphorus in ' the soil of these plats' 
in August, 1933, as determined with the reagents of 'Dahlberg and Brown 
5The smallest significant difference in these figures was considered to be 3 times the. 
probable error (average chance variation of replicates). as determined by the formula: 
P.E. = 0.6745 I l d2 
' .. V N (n-l) 
whel'!'_ !cll __ lt! the sum of the .~uares,_o!..the ,.differ.ence....betwee~ea.ch...f-ig.ur.e.,.and,-theaverage of 
aflreplicates receiving that same treatment. N is the total number of plats and n is the li.umbe~ of replicates. of each" treatment. " .. .. . 
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(1932)8 and expressed in terms of the arbitrary numbers of the permanent 
glass standards of the Hellige soil tester. Since these numbers do not 
represent a regular arithmetic progression they are not amenable to statis-
tical processes, but it is evident by inspection that there is a close correla-
tion between the available phosphorus in the soil and the yield and phos-
phorus content of the alfalfa. 
Table 5. Average available phosphorus in the soil of the plats which for 21 
years previously had received different amountS' of manure and irri-
gation water. (As shown by chemical tests' in August, 193-8, and 
eXp!ressed as Hellige numbers.) 
Previous Irrigation 
With no manure 
With 5 tons manure 
With 15 tons manure 
Average 
I 
Inches 
--~0~--~5~--1~0~~2~0~~3~0~~4~0~ 
9 
2 
5 
19 
9 
2 
6 
20 
9 
2 
5 
18 
8 
2 
4 
18 
8 
2 
6 
18 
9 
Avg. 
2 
5 
19 
9 
The correlation between the yield and the phosphorus content of the 
alfalfa hay, as shown at the bottom of Table 1, is unusually high, especially 
in the case of the second crop of 1932. These correlations were obtained 
from the figures for the yield and phosphorus content of the hay on each 
individual plat and not from the average figures for each treatment. The 
average correlation is so high that one would almost be justified in using 
the yield to estimate the phosphorus content or vice versa. (A correlation 
of +1.00 would indicate an absolutely perfect agreement.) 
Figure 1 (Cover Cut) is a scatter diagram showing graphically the yield 
an<J phosphorus content of the hay on each plat for the second crop of 
1932. The close agreement between yield and phosphorus content in this 
case is obvious. 
Table 6 shows the total nitrogen content of the hay from some of the 
plats for the second crop of 1932.. The differences are slight and irregular. 
The previous treatments seem to have had no effect on the nitrogen content 
of the hay. 
To observe the long-time residual effects of previous manuring on alfalfa 
only three plats were available on the Greenville Farm. These plats, which 
Table 6. Average nitrogen content (% N) of alfalfa hay on plats which for 21 
years previously had received different amounts of manure and of irrigation water. 
Previous Crop Corn (in.) I Bare Fallow (in.) 
Avg. 
Previous Irrigation 0 20 40 0 20 40 
With no manure 2.71 2.53 2.76 2.92 2.68 2.74 2.72 
With 5 tons manure 2.81 2.89 2.88 2.83 2.68 2.63 2.79 
With 15 tons manure 2.62 2.91 2.71 2.75 2.60 2.71 2.72 
Average 2.71 2.78 2.78 2.83 2.65 2.69 2.74 
8" • • • • • a chemical method for the determination of phosphate deficiency in western 
soils." By H. W. Dahlberg and R. J. Brown. In Jour. Amer. Soc. Aa'ron., 24: 460-468. 1982. 
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had never previously been manured, were in continuous sugar-beets from 
1916 to 1926, inclusive. During this period one received each year 30 tons 
of manure per acre, one 10 tons of manure per acre, and one no manure. 
In 1926 these plats became seriously infected with the sugar-beet nematode, 
so in the spring of 1927 they were seeded to alfalfa, without a nurse crop 
and the manuring was discontinued. Table 7 gives the subsequent yields 
of these plats and the phosphorus content of the hay for the second crop 
of 1933. It will be noticed that the yield of the alfalfa on the formerly 
heavily manured plat was greatly stimulated for the first two years. On the 
third year it dropped to the level of the lightly manured plat and has since 
continued to yield slightly less than the formerly lightly manured plat and 
little more than the formerly unmanured plat. The plat formerly lightly 
manured showed an outstanding response in yield only for the first year, 
since which time it has continued to yield slightly more than the unmanured 
plat. 
Table 7. Yield of alfalfa fOr several years following different previous manur-
ing treatments and the phosphorus content of the hay 7 years after. 
Formerly 30 Tons Formerly 10 Tons Formerly of Manure per acre of Manure per acre 
Each Year Each Year Unmanured 
Yield 1927 4.72 3.67 1.89 
" 1928 10.49 9.80 7.95 
" 1929 6.73 6.78 6.08 
" 1930 6.94 7.27 6.03 
" 1931 '6.52 8.01 5.68 
" 1932 7.93 8.30 6.21 
" 1933 5.83 6.28 5.25 
P content of 
Hay, 1933 0.506 0.430 0.313 
It is notable, however, that in 1933 the phosphorus content of the hay 
from the three plats still ranked in the order of their previous manuring. 
The phosphorus content of the hay from the plat formerly heavily manured 
is still extremely high, although the yield has dropped nearly to that of the 
un manured plat which produces hay relatively low in phosphorus. It seems 
that the alfalfa in this plat has aged or "run out" more rapidly than in the 
others. In fact, in 1933 the stand in this formerly heavily manured plat has 
become so poor that the series is being plowed up. 
OTHER EXPERIMENTS 
Table 8 shows the yield and phosphorus content of alfalfa hay on the 
plats of one of the earlier experiments with phosphorus fertilizer on alfalfa 
at the experiment farm at North Logan. The center plat of these three 
had been given an abnormally heavy application of approximately 1000 
pounds per acre of treble superphosphate fertilizer (45 per cent P206) in 
the spring of 1928 (the alfalfa was old at that time), since which time it 
has consistently given a much higher yield than the adjacent checks. The 
figures show an increase in the hay of about 82 per cent in yield and about 
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40 per cent in phosphorus content on the fertilized plat five years after:the 
only application of fertilizer. 
Table 8. Yi eld and p hosphorus content of old! a lfa lfa unfe rtilized and h eavily 
fertiliz ed w ith phosphorus five year s previous ly (North L ogan) 
1st Crop 2nd Crop 3d Crop Average 
Avg. Treatment Total 
Yield I Yield I Yield I 
Acre- %P %P '% P %P Yield (tons) 
No fertilizer 1.82 .225 1.62 .248 1.01 .324 3.89 1 .258 1000 lbs. treble 
superphosphate 
--':5 years ago 2.83 .286 2.35 .357 1.90 .440 7.08 1 .361 No fertilizer 1.50 .237 1.18 .230 .65 .284 
Table 9 shows the yield and the content of phosphorus and nitrogen of 
the alfalfa hay' from two series of plats that had been treated annually with 
various commercial fertilizers for a period of six years. The upper series 
of plats (with 1-year-old alfalfa) has shown rather consistent response to 
phosphorus, while the lower series (with new alfalfa) has shown little, if 
any, consistent response. The fertilizer added to the plats each year has 
been: "N"-240 pounds per acre of ammonium sulphate at 21 per cent N; 
"P"-350 pounds per ' acre of treble superphosphate at 45 per cent P20fi ; 
"K"-167 pounds per acre of potassium chlorid at 61 per cent K20; and 
"M"-10 tons per acre of mixed horse and cow manure, fairly well-rotted. 
With combinations of these fertilizers the plats received a full measure of 
each of the constituents. On the responsive (upper» belt it is notable that 
the plats receiving phosphorus fertilizer usually gave a somewhat higher 
yield and always a much higher phosphorus content of hay than those plats 
which did not receive phosphorus, especially in the case of the first crop. The 
correlation between the yield and phosphorus content of the first-crop hay 
Table 9. Yield and compos i tion of a lfalfa w ith d ifferent fertilize r treatments 
on p hosphate r espon s ive and non-responsiv e soil (North Logan) 
Fertilizer 
Treatment 
No fertilizer 
Nitrogen-N 
Phosphate-P 
Potash-K 
NK 
PK 
NP 
NPK 
Manure-M 
MP 
Soil Somewhat Responsive to Phosphorus 
1st Crop 
Acre-I Yield 
(tons) 
2.86 
3.15 
3.63 
3.12 
3.11 
3.63 
3.80 
3.79 
3.54 
3.89 
%P 
.299 
.271 
.453 
.304 
.294 
.450 
.462 
.466 
.417 
.489 
ACre-j Yield 
(tons) 
1.74 
1.98 
1.99 
·1.50 
1.83 
2.1i 
1.98 
2.07 
1.93 
2.12 
2d Crop , 
.358 ! 
.349 
.439 . ! 
.334 
.360 
.482 I 
.506 1 
.443 . \ 
.469 I 
.497 
% N 
2.55 
2.64 
2.61 
2.59 
2.80 
2.87 
2.92 
2.57 
2.88 
2.50 
Correlation-yield to % P- responsive Boil-1st crop + .956 ± .018 
Correlation-yield to % P-responsive Boil-2d crop + .748 ± .094 
Correlation-yield to % N-responsive soil-2d crop + .157 ± 2.081 
'Cor relation-yield to % P-unresponsive '-2d crop - .399 ± .179 
Soil 
Unresponsive 
2d Crop • 
ACre-j Yield 
(tons) 
1.66 
2.01 
2.04 
1.95 
1.85 
1.93 
1.89 
2.09 
1.64 
1.98 
%P 
.481 
.460 
.509 
.476 
.450 
.462 
.478 
.477 
.555 
.498 
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on the upper belt (+ .956 ± .018) is quite significant, but the other correla-
tions given are too small in comparison with their probable errors to be of 
any real significance. 
In Table 10 are assembled the results of analyses of samples of fertilized 
and unfertilized alfalfa hay from various places in the state. 
Table 10. Eff ect' of manure or of phosphorus fertilize r on the yield a nd phos-
phorus content of a lfalfa grown in diffe r ent parts of the state. 
Fertilizer Treatment 
Acre-Yield 
(tons) 
Samples from Carbon County Experiment Farm (1933)1 
Old alfalfa-1st crop-unfertilized ....... . .. .. . .. . 
Old alfalfa-1st crop-treble superphosphate in 1929 
Old alfalfa-2d crop-unfertilized ... .. .. . ... . ... . 
Old alfalfa-2d crop-treble superphosphate in 1929 
Old alfalfa-2d crop-treble superphosphate in 1933 
Samples from Panguitch Experiment Farm2 
Unfertilized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Treble superphosphate 3 years ago ..... . .. ... .. ... . 
Manure + treble superphosphate-3 years ago .. . .. . 
Unmanured last year . . . . . . . . ... . .... .. . ... ..... . 
Manured last year . . .. . . . ... . . . . . . . ..... . .... . .. . 
Unmanured this year ... . .. . .... . . .. . .... . . .. . .. . 
Manured this year . . . ... .. .. . . . . ................ . 
Samples from Uintah B~sin Experiment Farm3 
Unfertilized (2d crop) ... ... . . ... . .............. . 
Raw rock phosphate (2d crop) .. ....... . .. . .. ... . . 
Unfertilized (2d crop) . .. .. . . ................ . ... . 
Treble superphosphate (2d crop) .... . .... . .. .. . .. . 
Unfertilized (3d crop) ............ . ......... . .. . . 
Raw rock phosphate (3d crop) .. . . . ..... . ..... . . . . 
Unfertilized (3d crop) . ...... . .... ... .. . ..... . . .. 
Treble superphosphate (3d crop) . . .......... . . ... . 
Samples from Washington County Farm4. 
George Seegmiller-unfertilized . . ...... . ...... .. . 
Dan Seegmiller-unfertilized . ...... . .. .. .... .... . 
Reuben Stratton-treble superphosphate ........ . . . 
. George Seegmiller-treble superphosphate ... .. . .. . 
George Seegmiller-treble superphosphate twice ... . 
IData furnished by 1. D. Zobell, Superintendent. 
'Data furnished by B. F. Hulme, Superintendent. 
IData furnished by J. W. Carlson, Superintendent. 
'Data furnished by W. F . Smith, County Agricultural Agent. 
0.80 
1.64 
1.06 
1.90 
2.09 
1.25 
2.50 
2.50 
Estimated 
2 tons 
2 tons 
4 tons 
4 tons 
7 tons 
.252 
.373 
.222 
.445 
.347 
.251 
.364 
.364 
.255 
.297 
.266 
.312 
.224 
.229 
.230 
.265 
.270 
.301 
.292 
.226 
.247 
.264 
.420 
.404 
.366 
The samples from the Carbon County Experiment Farm near Price show 
a pronounced response to phosphorus fertilizer in both yield and phos-
phorus content of the hay. 
The samples from the Experiment Farm near Panguitch (in Garfield 
County) show a distinct though somewhat less response in yield and phos-
phorus content of the hay brought about by the use of manure. 
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%e samples from the Uintah Basin Experiment Farm, which is located 
'on ' the Uintah River just above Fort Duchesne, show no response to the 
use of phosphorus fertilizer in either the yield or phosphorus content of the 
hay, though some other trials in the same general community have shown 
~n increase in yield. It is interesting to speculate as to why the phosphorus 
content of this hay was not increased by the fertilizer, although the original 
te~t is n9t high in comparison with many other samples tested. 
Table 11, included for comparison, shows the first results of a preliminary 
experiment on the effect of fertilizers on pasture grasses conducted on the 
Dairy Experiment Farm at North Logan. It will be noted that the nitrogen 
'fertilizer gave a marked increase in the yield of the grass but had no effect 
on the composition, beyond a slight increase in the nitrogen content. On the 
·other hand, the phosphorus fertilizer produced no increase in yield or nitro-
g~~ content of the grass, but nearly doubled its phosphorus content. This 
ilil ',;in interesting contrast to the alfalfa results where an increase in phos-
phorus content was always associated with an increase in yield. 
Table 1.1.. Preliminary study of the effect of fertilizersl on pasture grasses at 
North Logan.l 
"; : 
Sample 
August clipping 
" " 
" " 
September " 
. " 
" 
" " 
, . 
I Fertilizer Treatment I Acre-yield I % p (tons)( dry) 
No fertilizer .55 .296 
Ammonium sulphate .79 .298 
Treble superphosphate .52 .533 
No fertilizer .25 .352 
Ammonium sulphate .88 .298 
Treble superphosphate .28 .610 
%N 
2.05 
2 . 91 
1.90 
2.23 
2.78 
2.23 
IData furDlshed by George Q. Bateman, Superintendent Dairy Experiment Farm. 
CONCLUSION 
These experiments show quite conclusively that, under these conditions, 
on a calcareous soil that is high in total but low in available phosphorus 
wherever the use of manure or phosphorus fertilizer on alfalfa gave an in-
crease in the yield of the hay it also gave a marked increase in its phos-
phorus content and, therefore, in its feeding value . 
. . 
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